tion of third molars is often accompanied by pain, swelling, bleeding, trismus, and general oral dysfunction during the healing phase; less commonly, nerve damage, damage to adjacent teeth, fracture of the mandible, and oroantral communication can occur. 5 The size of the aging population is increasing. The average lifespan is expected to increase by another 10 years by 2050. 6 Early removal of abnormal third molars could reduce the increased risk for complications in older patients. 7 Since the introduction of the NICE guidelines, the average age has increased for third molar surgery, and surgery was less likely to be associated with impaction, and increasingly associated with other pathologies such as dental caries or pericoronitis. 8 Ventä 9 reported that one-fourth of retained and disease-free third molars needed to be removed preventively based on evidence, whereas the rest needed to be treated according to signs and symptoms. The purpose of this study was to determine the eruption and impaction state of third molars in people aged 25 years and above by age group and investigate the prevalence of third molar loss and associated pathologies with age.
Materials and Methods
In this retrospective study, the study sample was chosen randomly from patients who visited Pusan National University Dental Hospital and underwent panoramic radiographic examination in 2011. The subject population comprised 3,799 patients aged 25 years and older (mean age 50.0 years, ranging from 25 to 92 years). Patients were distributed in groups as follows: 25-29 years; 30-39 years; 40-49 years; 50-59 years; 60-69 years; and over 70 years (Table  1) . Patients with a history of trauma or pathology were not included in this study. All panoramic radiographs were taken with a Proline XC (Planmeca Co., Helsinki, Finland).
On panoramic radiographs, we examined the presence and impaction state of third molars, angulation and position of impacted third molars, and radiographic lesions of third molars and adjacent second molars. The remaining third molars present, as shown on the radiographs, were subclassified as erupted, partially impacted, or fully impacted. The angulation of the third molars was classified into vertical, mesioangular, horizontal, distoangular, buccolingual, or inverted using a modified Winter's classification. 10, 11 The position of the impacted third molars in relation to the occlusal plane was classified into Class A, B, or C by the Pell and Gregory system: Class A, the occlusal plane of the impacted tooth was at the same level as the adjacent tooth; Class B, the occlusal plane of the impacted tooth was between the occlusal plane and the cervical line of the adjacent tooth; Class C, the impacted tooth was apical to the cervical line of the adjacent molar.
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The radiographically detectable pathologic conditions of third molars and adjacent second molars were examined, including caries, retained root, periapical radiolucencies, alveolar bone loss, pericoronal radiolucencies, and supernumerary tooth in relation to third molars, and caries, bone loss of the distal aspect, and root resorption of the adjacent second molar.
A chi-squared test for statistical analysis was performed for the study data. P⁄0.05 was considered statistically significant. All analyses were carried out using IBM SPSS Statistics 21.0 (IBM, Armonk, NY, USA).
Results
Maxillary and mandibular third molars from 3,799 patients were examined. At least one third molar was present in 2,048 (53.9%). A greater percentage of men compared to women retained at least one third molar, and this finding was statistically significant (P⁄0.001; Table 2 ). We found that 5,695 (75.0%) maxillary third molars and 5,046 (66.4%) mandibular third molars were missing, and older patients had fewer third molars. The percentage of partially impacted mandibular third molars in patients aged [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] ─ 220 ─ Prevalence of missing and impacted third molars in adults aged 25 years and above Table 3 ). The most frequent inclination was vertical impaction in maxillary third molars and horizontal impaction in mandibular third molars, followed by mesioangular impaction (Table 4) . Distoangular maxillary third molars occurred in 33.3% and horizontal mandibular third molars in 64.3% of patients over 70 years of age (Table 5) . When evaluating the impaction depth of third molars, most maxillary third molars were Class C in all age groups, whereas in mandibular third molars, Class C was more frequent than Class B only in patients over 40 years old (Table 6) .
Lesions were detected radiographically in 135 (7.1%) maxillary third molars and 258 (10.1%) mandibular third molars. The most common radiographic lesion of the third molar was dental caries. Cyst formation was seen in one (0.1%) maxillary third molar and 23 (0.9%) mandibular third molars (Table 7) .
Radiographic lesions of adjacent second molars were found in 13 (9.5%) of the mesioangular maxillary third molars and 117 (27.4%) of the mesioangular mandibular third molars. In erupted third molars, caries of second molars was most frequent, and in impacted third molars, bone loss of the distal aspect of adjacent second molars was most frequent. In mandibular third molars, 30 (9.3%) of the adjacent second molars showed caries with bone loss of the distal aspect (Table 8 ).
Discussion
We examined the presence and impaction state of third molars and radiographic lesions of third or adjacent second molars. In a previous study, when offered the choice of retention or extraction, most patients (60%) with asymptomatic, disease-free third molars preferred extraction to retention. 13 The frequency of remaining third molars showed a substantial reduction with increasing age in our study. It was obvious that some patients with asymptomatic third molars chose surgical extraction. Greater surgical difficulty occurred in cases classified in the impaction depth Class C category and those with horizontal impaction.
14. 15 The percentage of horizontal mandibular third molars in patients older than 40 years was greater than the total average percentage in all ages. All impacted maxillary third molars were Class C for patients over 60 years, and all impacted mandibular third molars were Class C for patients over 70 years.
─ 222 ─ Prevalence of missing and impacted third molars in adults aged 25 years and above It has been reported that caries in erupted third molars increase in prevalence with increasing age. 16 Patients over the age of 30 have been shown to be more likely to have third molar teeth removed due to caries than younger people. [17] [18] [19] In our study, the incidence of radiographic lesions, including caries, increased with age, and the most frequently observed pathology was caries (5.4% of mandibular third molars). This prevalence was similar to that of a previous study 20 but less than in other studies. [21] [22] [23] We found the prevalence of periodontal bone loss to be 1.7% of mandibular third molars, and this prevalence was similar to a review by Mercier and Precious (1-4.5%) 24 but less than that of a study by Polat et al (9.7%). 20 Allen et al 25 pointed out that disease or potential disease in the adjacent second molar teeth passed unnoticed in the NICE guidelines for surgical extraction of third molars. Mesioangular and horizontal mandibular third molars have been found to have a high risk of caries development and periodontal tissue damage at the second molar. 26 Prophylactic removal of mesioangular and horizontal mandibular third molars has been suggested, especially for molars with an impaction depth of Class A. 20 Risk factors for the development of caries in the second molar appeared to be erupted lower third molars and mesioangular impaction present for 4 to 5 years. 17 In our results, mesioangularly impacted third molars showed pathologic lesions the most frequently. Caries of the second molar adjacent to the third molar was more frequent in erupted maxillary third molars and mesioangular mandibular third molars. Periodontal bone loss was more frequent than caries in the second molars adjacent to mesioangular third molars, and the prevalence of alveolar bone loss was relatively high in second molars adjacent to horizontal or inverted mandibular third molars. With careful monitoring, the development of lesions in adjacent second molars may be detected early, and a mesioangular or horizontal third molar associated with caries of the second molar should be removed and a restoration should be placed on the adjacent second molar. 25 Oral hygiene instruction and preventive advice should be emphasized to patients with mesioangularly or horizontally impacted third molars. Stathopoulos et al 4 insisted that surgical removal of third molars should only be performed in the presence of specific indications because the incidence of cysts and tumors related to mandibular third molars was relatively low. 4, 27 In our results, cysts had rarely developed and most cysts were found in fully impacted third molars. However, the possibility of cystic changes associated with impacted third molars should be taken into consideration as an indication for the removal of asymptomatic impacted teeth. 19 We found the prevalence of fully impacted third molars in patients over 60 years to be low (maxillary third molars, 3.6%; mandibular third molars, 2.7%). However, elderly patients requiring surgical removal of an impacted molar might have a medical problem. 7 Surgical extraction in geriatric patients can be associated with increased risk of complications and more difficult postoperative recovery. 28, 29 In an aging population, impacted third molars may become visible due to periodontal bone loss and subsequent gingival recession. 30, 31 In our study, a small number of impacted mandibular third molars were exposed due to periodontal bone loss of adjacent teeth. A late erupted third molar might become infected in older patients. Prophylactic extraction of impacted third molars could be considered when it is difficult for patients to maintain good general health and oral hygiene. Because there is no dependable way to predict pathologic changes associated with impacted teeth, they should be monitored regularly. 16, 32, 33 Marciani 34 suggested that patients who have decided to retain their third molars should have periodic clinical and radiographic examinations to detect disease before it becomes symptomatic. We consider a future study using a larger study group on why third molars are extracted to be necessary.
In conclusion, our data showed that about half of third molars were retained in patients under the age of 30 years, and the retention of third molars decreased with age. Vertical and horizontal impaction was most frequent in maxillary and mandibular third molars, respectively. Class C impaction depth was found in most of the patients over 40 years old. Caries was the most frequent lesion in third molars, and the prevalence of cyst changes was low. Partially impacted, mesioangular third molars showed a high incidence of caries or periodontal bone loss of the adjacent second molar. Regular oral examination is essential to keep asymptomatic third molars in good health.
